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OLPLWHG WKH DSSOLFDWLRQ RI WKHVH GDWD LQ ILHOGV VXFK DVPRQLWRULQJ DQG DQDO\VLV RI WKH XUEDQ HQYLURQPHQW 6PDOO
RQWKHRWKHUKDQGWKHLQFUHDVHRIWKHUHVROXWLRQLQWKHLPDJHVDYDLODEOHLQUHFHQW\HDUVOHDGVWRDQLQFUHDVHRI
WKHDPELJXLW\ LQ WKHVWDWLVWLFDOGHILQLWLRQRI WKHXVHUFODVVHVRUJURXQGFRYHUDQG WRDGHFUHDVHRI WKHDFFXUDF\RI
DXWRPDWLFGHWHFWLRQLQFDVHLWLVDSSOLHGWKHVWDQGDUGPXOWLVSHFWUDOFODVVLILFDWLRQ3HVDUHVL
&DVHVWXG\













$QDO\VLV WRROVWKDWFDQDGGWKHVWUXFWXUDODQGPRUSKRORJLFDO LQIRUPDWLRQFRQWDLQHGLQ WKHLPDJHVWR WKHVLPSOH
VSHFWUDOFRQWHQWRIWKHSL[HOVKRZHYHUKDYHDORQJWUDGLWLRQRIXVHLQRWKHUILHOGVVXFKDVIRUH[DPSOHSURFHVVLQJ
RIPHGLFDOLPDJHV.|SSHQHWDO
7KH OLPLWRI WKH VSHFWUDODQDO\VLVEDVHGVROHO\RQ WKH LQIRUPDWLRQFDUULHGE\ WKHFRQWHQWRI WKHSL[HOV HYHQ LI
GRQHDXWRPDWLFDOO\LVWKDWLWEULQJVWKHPDFKLQHWRUHFRJQL]HRQO\LQIRUPDWLRQRQORZVHPDQWLFOHYHODVWKHDPRXQW
RIHQHUJ\HPLWWHGE\WKHSL[HOVZKHUHWKHFRQWH[WGRHVQRWDVVXPHDQ\LPSRUWDQFH%HQHGLNWVVRQHWDO
,Q WKH 2EMHFW %DVHG ,PDJH $QDO\VLV LQVWHDG WKH VHPDQWLF OHYHO ULVHV VSDWLDO UHODWLRQVKLS UXOHV WRSRORJLFDO
LQIRUPDWLRQDQGVWDWLVWLFVDUHDGGHGVRLWGHILQHVWKHFRQWH[W
7KHUHFRJQLWLRQLVEDVHGRQWKHFRQFHSWVRI0DWKHPDWLFDO0RUSKRORJ\6HUUDDSSOLHGWR LPDJHDQDO\VLV
%LDQFKLQ	3HVDUHVL  DQG RQ SULQFLSOHV RI )X]]\/RJLF %HQ] HW DO  )XUWKHUPRUHZH FDQ DVVLJQ WR
HYHU\UXOHDQDSSURSULDWHZHLJKW%DUULOH	%LORWWD
7KHVWUXFWXUDODQDO\VLV WKDWZHJHWZLWKKLJKVHPDQWLF OHYHO 6RLOOH	3HVDUHVL WKXVDOORZVDZHDOWKRI
LQIRUPDWLRQGLIILFXOW WR DFKLHYHZLWK WKH FODVVLFDO VSHFWUDO DQDO\VLV ,W RSHUDWHVZLWK LPPHGLDWH IXOO LQWHJUDWLRQ LQ
*,6WKDQNVWRWKHGLUHFWSURGXFWLRQRIYHFWRUPDSVIURPVDWHOOLWHLPDJHU\,QDGGLWLRQWKHSRVVLELOLW\RILQWURGXFLQJ
UXOHVIRUWKHUHFRJQLWLRQRIWKHFRQWH[WDQGUHODWLRQVKLSVEHWZHHQWKHREWDLQHGREMHFWV6KDFNHOIRUG	'DYLV
VLJQLILFDQWO\ LQFUHDVHV WKHSRVVLELOLW\RIDXWRPDWLF UHFRJQLWLRQRIREMHFWVRQ WKH(DUWK
V VXUIDFHDQG WKXV LWPDNHV
UHSURGXFLEOHWKHSKRWRLQWHUSUHWDWLRQSURFHVV











%\ LPLWDWLQJ WKHUHIRUH WKH DSSURDFK IROORZHG LQ PDQXDO SKRWR LQWHUSUHWDWLRQ VXFK PHWKRGRORJ\ H[FHHGV WKH
OLPLWVRIDVXEMHFWLYHFODVVLILFDWLRQE\PDNLQJDSURFHVVWKDWFDQEHUHSURGXFHGDQGKRPRJHQRXVDQGVRH[FHHGV






YDULRXV KLHUDUFKLFDO OHYHOV RI WKH VHJPHQWDWLRQ 3RO\JRQV RI LQIHULRU KLHUDUFKLFDO OHYHO DUH DOZD\V JHRPHWULFDOO\
FRQVLVWLQJZLWKWKRVHRIXSSHUKLHUDUFKLFDOOHYHOVRHYHU\SRO\JRQRILQIHULRUOHYHORQO\EHORQJVWRRQHSRO\JRQRI
XSSHUOHYHO$OOWKHSRO\JRQVRIWKHYDULRXVOHYHOVRIVHJPHQWDWLRQFRQVWLWXWHDQRQO\GDWDEDVHLQZKLFKDUHDOOWKH
H[LVWLQJ FRQQHFWLRQV EHWZHHQ WKH SRO\JRQV RI WKH VDPH RU YDULRXV KLHUDUFKLFDO OHYHOV )RU HYHU\ SRO\JRQ DUH
WKHUHIRUH NQRZQ WKH SRO\JRQV LQ FRQWDFW RQ WKH VDPH KLHUDUFKLFDO OHYHO WKH SRO\JRQV WKDW FRQVWLWXWH DQ HYHQWXDO
LQIHULRUKLHUDUFKLFDOOHYHODQGWKHSRO\JRQLQZKLFKLWLVFRQWDLQHGLQWKHHYHQWXDOXSSHUKLHUDUFKLFDOOHYHO)LJ
&KDUDFWHULVWLF IRU WKHREMHFWEDVHGDSSURDFK LV ILQDOO\DFLUFXODU LQWHUSOD\EHWZHHQSURFHVVLQJDQGFODVVLI\LQJ
LPDJH REMHFWV %DVHG RQ VHJPHQWDWLRQ VFDOH DQG VKDSH RI LPDJH REMHFWV VSHFLILF LQIRUPDWLRQ LV DYDLODEOH IRU
FODVVLILFDWLRQ&ODVVLILFDWLRQLQFRUSRUDWLQJFRQWH[WXDODQGVHPDQWLFLQIRUPDWLRQWKDWXWLOL]HVQRWRQO\LPDJHREMHFW
DWWULEXWHVEXW DOVR WKH UHODWLRQVKLSEHWZHHQQHWZRUNHG LPDJHREMHFWVKDV UHVXOWHG LQDQRSHUDWLRQDO FODVVLILFDWLRQ
PRGHO ,Q PDQ\ DSSOLFDWLRQV WKH GHVLUHG JHRLQIRUPDWLRQ DQG REMHFWV RI LQWHUHVW DUH H[WUDFWHG VWHS E\ VWHS E\
LWHUDWLYH ORRSVRIFODVVLI\LQJDQGSURFHVVLQJ7KHUHE\ LPDJHREMHFWVDVSURFHVVLQJXQLWVFDQFRQWLQXRXVO\FKDQJH
WKHLU VKDSH FODVVLILFDWLRQ DQG PXWXDO UHODWLRQV 6LPLODU WR KXPDQ LPDJH XQGHUVWDQGLQJ SURFHVVHV WKLV NLQG RI









VPDOOHU LPDJH REMHFWV DUH PHUJHG LQWR ELJJHU RQHV%ODVFKNH  7KURXJKRXW WKLV FOXVWHULQJ SURFHVV WKH
XQGHUO\LQJRSWLPL]DWLRQSURFHGXUHPLQLPL]HVWKHZHLJKWHGKHWHURJHQHLW\nhRIUHVXOWLQJLPDJHREMHFWVZKHUHnLV
WKHVL]HRIDVHJPHQWDQGhDQDUELWUDU\GHILQLWLRQRIKHWHURJHQHLW\,QHDFKVWHSWKDWSDLURIDGMDFHQWLPDJHREMHFWV
LVPHUJHGZKLFK VWDQGV IRU WKH VPDOOHVW JURZWK RI WKH GHILQHG KHWHURJHQHLW\ ,I WKH VPDOOHVW JURZWK H[FHHGV WKH
WKUHVKROG GHILQHG E\ WKH VFDOH SDUDPHWHU WKH SURFHVV VWRSV 'RLQJ VR PXOWLUHVROXWLRQ VHJPHQWDWLRQLV D ORFDO
RSWLPL]DWLRQSURFHGXUH
6SHFWUDORUFRORUKHWHURJHQHLW\ LV WKH VXPRI WKH VWDQGDUGGHYLDWLRQVRI VSHFWUDOYDOXHV LQHDFK OD\HUZHLJKWHG
ZLWKWKHZHLJKWVIRUHDFKOD\HUDUHXVHG
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ZKHUH hsLVVSHFWUDOKHWHURJHQHLW\q EDQGVQXPEHUıc VWDQGDUGGHYLDWLRQRIdigital numberLQcVSHFWUDO
EDQGwc ZHLJKWDVVLJQHGWRFVSHFWUDOEDQG

7KH H[FOXVLYH PLQLPL]DWLRQ RI VSHFWUDO KHWHURJHQHLW\ OHDGV WR EUDQFKHG VHJPHQWV RU WR LPDJH REMHFWV ZLWK D







lh smoothg  B          

ZKHUH hg_smooth IUDFWDOIDFWRURIVSDWLDOKHWHURJHQHLW\
 l  ERUGHUOHQJWK





lh compactg  B            





FKDQJH RI REVHUYDEOH KHWHURJHQHLW\ EHWZHHQ WKH WZR RULJLQDO SRO\JRQV DQG WKH QHZ JHQHUDWHG SRO\JRQ GRHV QRW
H[FHHG WKH WKUHVKROG GHILQHG IURP WKH FXVWRPHU VFDOH IDFWRU ,I WKH FKDQJH RI KHWHURJHQHLW\ DOUHDG\ GRHV QRW
H[FHHG WKH WKUHVKROG GHILQHG WKH IXVLRQ LV HIIHFWLYHO\ UHDOL]HG RWKHUZLVH WKH WZR SRO\JRQV UHPDLQ VHSDUDWHG
+HWHURJHQHLW\GLIIHUHQFHRYHUDOOIXVLRQYDOXHEHWZHHQUHVXOWDQWREMHFWDQGWKHWZRRULJLQDOSRO\JRQVLV

  gfsf hwhwf ''           

ZKHUH f overall fusion value
wf WKHXVHUGHILQHGZHLJKWIRUFRORUDJDLQVWVKDSH

)RU w FDQ EH FKRVHQ D YDOXH EHWZHHQ  DQG  ZKLOH  DQG  LV DOVR SRVVLEOH IRU wf   RQO\ WKH VKDSH
KHWHURJHQHLW\LVYDOXHGDQGIRUwf RQO\WKHFRORUKHWHURJHQHLW\LVYDOXHG
7KHGLIIHUHQFH RI VSHFWUDO KHWHURJHQHLW\ ǻhs EHWZHHQ WKH UHVXOWDQW SRO\JRQ DQG WKH WZRSRO\JRQVEHIRUH WKH
PHUJHLV

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$JDLQ WKHFKDQJH LQVKDSHKHWHURJHQHLW\ ǻhgFDXVHGE\ WKHPHUJH LVHYDOXDWHGE\FDOFXODWLQJ WKHGLIIHUHQFH
EHWZHHQ WKH VLWXDWLRQ DIWHU DQG EHIRUH WKH PHUJH 7KLV UHVXOWV LQ WKH IROORZLQJ PHWKRGV RI FRPSXWDWLRQ IRU
VPRRWKQHVVDQGFRPSDFWQHVV
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nh        

nEHLQJWKHREMHFWVL]HlWKHREMHFWSHULPHWHUDQGb WKHSHULPHWHURIWKHERXQGLQJER[
















WKH VSHFWUDO FRQWHQW ,W DOVR DVVLJQV DPLQLPXP IDFWRU WR LWV FRPSDFWQHVV WR VHDUFK IRUREMHFWV WKDWKDYH D VWURQJ
GHYHORSPHQWRI WKHSHULPHWHU7KH VFDOH IDFWRU LV IRUQRW H[FHVVLYHO\ IUDJPHQWLQJ WKH LPDJH1HYHUWKHOHVV WKH
IUDJPHQWDWLRQLVTXLWHVWURQJ)LJVKRZVWKHVHJPHQWDWLRQZLWKWKHLGHQWLILFDWLRQRIWKHREMHFWV:HQRWLFHVHYHUDO
ORQJ REMHFWV PDWFKLQJ DFWXDOO\ WKH VWUHHWV 9DULDELOLW\ RI WKH SL[HOV LQWUDSRO\JRQLV YLVLEOH WKLV ZRXOG EH HYHQ
JUHDWHULIZHKDGFKRVHQDODUJHVWVFDOHIDFWRU
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